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l2[stkkno&[`_3q¢`v°
A
stkk2o&[`_3q¢¤`Y
X`!pNxn`;pNx\u{Åln`_x
C
§
­:`_o_u{qkn`ﬃ.`³u{x2`ﬃs¤r ln[`'o_uvkn`'p{¯¢tu1l2` ro io!pNrk|l2x2uvs¤r~l&k?[so&[·u{x2`
rp{l`~quv¢:lnp£ln[`®knq^ pv
` À3`_o!qlnspvrl2s¤^¦`Yk.pvpN-`_x2u{lnspvrk<-`_¢¤pNrvsr?lnp?ln[`%o!pNrkmlnx&u{srNlY°N[` r
A
stkkno&[`_3q¢`_-` pvx2`
C
°
B
stkk2o&[`_3q¢¤`Y
X`!pNxn`
D
? kn` `;±Nqx2`E5Y B§
 ¯kmsr¢` ^¦^6u3°Y-`Yo u{q-km`
A
stk5k2o&[`_q¢¤`Yd-` pvx2`
C
l2[` ruv¢¤¢{pN-`_x2u{lnspvrk
E ∈
⋃
H∈Γ−
CD
(A,B)
M(A, H)
uvxn`;k2o&[`_3q¢¤`Y
X`!l|:` `_r
sA
u{r
sC
§H¨`%pN3l2uvs¤r
LAB ≥
∑
H∈M(A,B)
CH +
∑
H∈
S
E∈ftAB (C,D)
M(E,D)
CH
? 5_+B
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D
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H∈Γ+AB(C,D)
M(H, D)
uvxn`;k2o&[`_3q¢¤`Y
X`!pNxn`
sD
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LCD ≥
∑
H∈M(C,D)
CH +
∑
H∈
S
E∈ltCD(A,B)
M(A,E)
CH
? 5 5 B
 xnpN^ 5_¦u{r- 5+5{°:`dpN3l2uvs¤rﬃl2[u1l ¦stkknu{lnstk|±`Y«§
­:`_o_u{qkn`ﬃ.`³u{x2`ﬃs¤r ln[`'o_uvkn`'p{¯¢tu1l2` ro io!pNrk|l2x2uvs¤r~l&k?[so&[·u{x2`
rp{l`~quv¢:lnp£ln[`®knq^ pv
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°
B
stk\kno&[`_3q¢`_
u1Ål2` x
D
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o_uvkn`¯sr'pvx&3` x:l2p6xnp1©N`l2[u1l(Lstk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l2[stkx2pjp{%stkl2p qs¢t uk2o&[`_q¢¤`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
sx2kml_°:`µknq3¥
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Ns¤©N` r sr ±vqxn` 5_sl2[ u{¢¢:pN-`_x2u{lnspvrk
E ∈
⋃
H∈Γ+AB(C,D)
M(H, D)
k2o&[`Y3q¢`_¦X`!pvx2`
sD
u{r¦uv¢¤¢pN-`_x2u{lnspvrk
E ∈
⋃
H∈Γ−CD(A,B)
M(A, H)
k2o&[`Y3q¢`_
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sA
u{r
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¨£`dknqXpNkn`¯ln[u{l0¡sk\k2u1lnstkm±`_«§HZ\[`dx2pjp{«pv¢¢p1kyl2[`dk2u{^¦`¯xnsro s¤¢`_k\uNk<X`!pNxn`¯qkmsr?ln[`
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LAB ≥
∑
H∈W
CH
? 5Y B
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W = M(A, B)
⋃ ⋃
i∈{1,...,j};E∈ltAB(Ci,Di)
M(Ci, E)
⋃ ⋃
i∈{j+1,...,k};E∈ftAB(Ci,Di)
M(E, Di)
⋃
⋃
i∈{k+1,...,m}
M(Ci, Di)
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j < k < m < n
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LCiDi ≥
∑
H∈{M(Ci,Di)
S
⋃
E∈ftCiDi (AB)
M(E, B)}
 
H
-
∀i ∈ {1, . . . , j}
LCiDi ≥
∑
H∈{M(Ci,Di)
S
⋃
E∈ltCiDi (A,B)
M(A, E)}
 
H
-
∀i ∈ {j + 1, . . . , k}
LCiDi ≥
∑
H∈M(Ci,Di)
CH
-
∀i ∈ {k + 1, . . . , m}
#/
ﬁ
LCiDi ≥
∑
H∈{M(Ci,Di)
S
M(A,B)}
CH
-
∀i ∈
{m + 1, . . . , n} 1
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S ∈ S
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¢u{ln`_ro!i o!pNrk|l2x2uvs¤r~l&kF
sB − sA + CB ≤ LAB
°
∀L(A, B) ∈ S
§µ­:q3l
sB − sA + CB
sk
l2[`6kmq^p{\o!pN^Lq3l2u{lnspvr®l2s¤^¦`Yk%p{:pvX` x&u1lnspvr-k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sA
lnp
sB
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sA
l2p
sB
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knpv^¦`¦pvX` x&u1l2s¤pNrkd-`_¢¤pNrvsrﬃlnp
M(Ci, Di), ∀i ∈ {1, 2, . . . , n}
§6Z\[`6pN-`_x2u{lnspvrk;pv
M(Ci, Di)
[so&[µuvxn`Lkno&[`_3q¢`_®xnpN^
sA
l2p
sB
u{x2`¡vs©v`_r®ji³kno&[`Y3q¢s¤rpvx&3`_x¯pvypvX` x&u1lnspvr-k
Ci
°
Di
°
A
°
B
°
∀i ∈ {1, 2, . . . , n}
srk2o&[`Y3q¢`
S
§Z\[`_xn` pvx2`¡:`¡[u²©N`l2pﬃkmlnqi®u{¢¢>l2[`¦-p~knkns¤¢¤`?pvx&3` x&kpNx
l2[`_kn`ﬃl|.p uvs¤x&kLp{;pvX` x&u1l2s¤pNrk °<sC§ `v§ knsÀ¶pvx&3` x&k¦kmqo&[¶ln[-u1l
A
stk6u{¢:u²i3kLkno&[`Y3q¢`_ X`!pvx2`
B
°
uvr
C
-` pvx2`
D
§\}¢tkmp-°-u{^¦pNrLln[`Lkms¤À
pNx23`_x2k_°3X`_o uvqkn`
(A, B)
stksr³xn`_¢u{lnspvrEA sl2[
(Ci, Di)
°
l2[`¦pvx&3` x&k
sA + CA ≤ sB + CB ≤ sCi + CCi ≤ sDi + CDi
u{r-
sCi + CCi ≤ sDi + CDi ≤
sA +CA ≤ sB +CB
u{x2`<pNxns` r5§LIFlyx2` ^6u{srk%-p~knkns¢¤`o_uvkn`_kpvxyk2o&[`Y3q¢s¤rdl2[`u{sx&k
(A, B)
uvr
(Ci, Di), ∀i ∈ {1, 2, . . . , n}
F
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5v§
sA + CA ≤ sCi + CCi ≤ sB + CB ≤ sDi + CDi , ∀i ∈ {1, 2, . . . , j}
;
3§
sCi + CCi ≤ sA + CA ≤ sDi + CDi ≤ sB + CB , ∀i ∈ {j, . . . , k}
;
§
sCi + CCi ≤ sA + CA ≤ sB + CB ≤ sDi + CDi , ∀i ∈ {k + 1, . . . , m}
;
§
sA + CA ≤ sCi + CCi ≤ sDi + CDi ≤ sB + CB , ∀i ∈ {m + 1, . . . , n}
;
­:`_o_u{qkn`¡pv.¢` ^¦^6u
°Sln[`6o uNkm` 5?s^¦¢s¤`Ykl2[u1luv¢¤¢pvX` x&u1l2s¤pNrkX` ¢pvrvsrl2p
M(A, E), E ∈
Γ−Ci,Di(AB),
∀i ∈ {1, 2, . . . , j}
u{x2`;k2o&[`Y3q¢`_
xnpN^
A
l2p
C
§\a.pNrkn`~q` r~l2¢¤iN°-`Yo uvqkm`
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stkk2o&[`_3q¢¤`Y
X`!pNxn`
B
°jln[`dx2`_kml:pvpvX` x&u1l2s¤pNrk.-`_¢¤pNrvsrl2p
M(A, B)
°sD§ `N§pvX` x&u1lnspvr-k<X` ¢pvrNs¤r¡l2p
M(E, B), E ∈
ftCiDi(A, B)
u{x2`dk2o&[`_q¢¤`YX`!l|:` `_r
Ci
u{r
Di, ∀i ∈ {1, 2, . . . , j}
§
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X` ¢pvrvsr¦lnp
M(E, Di), E ∈
Γ+AB(Ci, Di),
∀i ∈ {1, 2, . . . , j}
uvxn`dkno&[`_3q¢`_6xnpN^
B
l2p
Di
§<a.pvrkn`~q`_r~ln¢iv°~-`Yo u{q-km`
Ci
stk\kno&[`Y3q¢`_6X`!pNxn`
B
°Yln[`.xn`Yk|l>pvpvX` x&u1l2s¤pNrk«X` ¢pvrNs¤rlnp
M(Ci, Di)
°²sD§ `N§pN-`_x2u{lnspvrk«X` ¢pvrvsrlnp
M(Ci, E), E ∈
ltAB(Ci, Di)
u{x2`dk2o&[`_q¢¤`Yﬃ-` l|.`_` r
A
uvr
B
§
­:`_o_u{qkn`pv¢` ^¦^6u°l2[`?o_uvkn`?¦s^L¢¤s`_kln[u{l¯u{¢¢pvX` x&u1lnspvr-k-`_¢¤pNrvsr6l2p
M(Ci, E), E ∈
Γ−AB(Ci, Di),
∀i ∈ {j + 1, . . . , k}
uvxn`³k2o&[`_3q¢¤`Y xnpN^
Ci
lnp
A
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A
stkkno&[`_3q¢`_
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M(Ci, Di)
°dsC§ `v§0pvX` x&u1lnspvr-kX` ¢pvrNs¤rlnp
M(E, Di), E ∈ ftAB(Ci, Di)
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A
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B
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°Sl2[`¦o uvkn`Ls^L¢¤s`_k¯ln[-u1l%u{¢¢pN-`_x2u{lnspvrk¯-`_¢¤pNrvsrlnp
M(E, B), E ∈
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∀i ∈ {j+1, . . . , k}
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Ci
l2p
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§Ha.pNrkn`~q` r~l2¢¤iN°1-`Yo u{q-km`
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M(A, B)
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ltCi,Di(A, B)
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D
§
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M(Ci, Di), ∀i ∈ {k + 1, . . . , m}
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A
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B
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§
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M(A, B)
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LCD ≥ CC + CI + CJ + CK + CL + CD + CM+
CN + CF + CH + CB
LMF ≥ CM + CN + CF

#ﬂ' #/ﬃﬃ 	:
.+ﬂO# 0O$#	.:,	%  .ﬁ -&ﬀ:-=% ,   ﬀﬁﬂﬃ)#+*,ﬃ
1 

ﬁ+.ﬁ &ﬀ:.O.ﬁ/ﬂﬃ)
S = {sO ≤ sP ≤ sR ≤ sE ≤ sA ≤ sG ≤ sC ≤ sK ≤ sI ≤ sH ≤ sB ≤ sM ≤ sN ≤ sF ≤ sJ ≤
sL ≤ sD}
#    ,A#ﬃﬃ &ﬀAﬃ)#/<
- ﬀ% 	#0
1 
4&ﬀ ),ﬃﬃ /H"! 0//  !/(# #ﬃ !+/	%
/ 0. #ﬃﬃ)/L<A *<#/># ﬀﬁﬂﬃ)(/ '0E#/   , #ﬃﬃﬀ&ﬀﬃ)# 
-/ﬀ%	.#O ),	 &ﬀ #, / ﬀ	
#+.:ﬃ)# ,,->./ﬀ% 	#   	ﬃ)#/0/A/H&4#  =% /
Aﬃ)# 
- ./ﬀ% 	#
1
A
C
E
O
G
I
K
M
P
H
J
L
N
R
B
D
F
L(A,B)
LC,D)
L(M,F)
L(O,R)

s¤Nqxn`(5 'FLGHÀu{^¦¢`dpvxv`_r` x&u{¢«k2o&[`_q¢uvs¢¤s¤l|io!pNr3s¤lnspvr
 
 
_(#J>ﬀﬃﬁ
ﬂﬃ!!ﬃ" #!"¡%	ﬀﬃ
Z\[skkn`_o!lnspvrﬃx2`_kn` r~l2kuvrﬃpN3lns^6u{¢5k2o&[`_q¢¤sruv¢¤Npvx2sl2[^8pvxl2[`o uNkm`;[`_xn`;`Yuvo&[ﬃ¢u{ln` r-o!i
o pvr3¥
kmlnx&u{sr~l<stk<srx2` ¢tu1l2s¤pNr A sl2[u1l:^¦pNkml.pvr`¢tu1ln`_ro!i6o pvrkmlnx&u{sr~l_§Z\[sk:u{¢vpNxns¤ln[^¬qs¤¢tk\kno&[`_3q¢`_k
k2u1l2skmijs¤r?l2[`k2o&[`_3q¢uvs¤¢s¤l|io!pvr-3sl2s¤pNr'pv3l&u{sr`_
s¤rﬃl2[`%x2` ©js¤pNqk\km`Yol2s¤pNr5§
}kno&[`Y3q¢s¤r u{¢vpNxns¤ln[^ lnx&u{rkmpvx2^6kLln[`u{xnlnstu{¢¯pvx&3` x`!±r`Y ji l2[`µNx2uv[·s¤r uJlnp{l&u{¢
pNx2` x ?pNr`%p{XpNk2kms¢`_k\l2p{l2uv¢5pvx&3`_x2kB.[so&[®k2u1l2skm±`Yk:ln[`¢tu1l2` ro i
o pvrkmlnx&u{sr~l2k_§KI r'pvqxo_uvkn`;ln[`
ÁÂÃ5ÁÅÄ
 
	ﬀﬁﬂﬃ "!$#ﬃ !"	%&'#ﬁ(ﬀﬁﬂﬃ)#+*,ﬃ -$./
ﬁ/0/ﬀ 
k2o&[`Y3q¢s¤r'u{¢vpNxns¤ln[^ stk%u{¢s`_pvr¢i'lnp
ln[`¦u{lml2` x2r£uvr®s¤l%qkm`Yk%u{¢vpNxns¤ln[^ 5?ln[u{l%.`¦o uv¢¤¢
7m^6u{x2ªjs¤r;pN-`_x2u{lnspvrkHuv¢¤Npvx2sl2[^8&§Z\[sk.u{¢vpNxns¤ln[^ 7muvr~lnsto!su1l2`_k98:[sto&[6pvX` x&u1l2s¤pNrkHu{x2`\ln[`^Lp~k|l
s^¦-pNxml&u{r~l\pvx\l2[`%¢u{ln`_ro!io pvrkmlnx&u{sr~l2k_§
¨£`£` rpvln`£~i
G = (V , E)
ln[`pNxns` r~ln`Y uvo i3o!¢soµvx&u{[3¥Fu{lmln`_xnr>°[` x2`
V
stkl2[`£kn`!l'p{
pN-`_x2u{lnspvrk\uvr
E ⊆ V × V
skln[`kn`!lpv`Y3v`Yku{rﬃji
D(A) = {B ∈ V
kmq-o&[
l2[u1l
∃
u{l¢¤`Yuvkmlu
-u1ln[
x2pv^
A
l2p
B}
§H¨£`3` rp{ln`;ji
W
l2[`%:pvx2ª~srv¥Fkn`!l:qkm`Y'3qx2s¤rLl2[`u{¢vpNxns¤ln[^'§
Z\[`;qxnXpNkn`pv>ln[`¯^6u{x2ªjs¤rLuv¢¤Npvx2sl2[^8sk.lnp¦uvk2knpjo su{ln`lnpL`_uvo&[
pvX` x&u1l2s¤pNr
A
u¡^6u{x2ª¦[sto&[
sr3sto u{ln`Yk¦s%u{r pvX` x&u1l2s¤pNr
C
-`_¢¤pNrvsr£lnpJu£u{sx
(B, C)
sl2[ u¢tu1l2` ro i o!pNrkmlnx&u{srNl¦s¢¤¢X`
k2o&[`Y3q¢`_³u1Ål2` x
A
§dZ\[sk¯stkXpNk2kms¢`ln[-u{rª3kl2pl2[`¡` Àjstkmln` r-o!`¡pvyu1l¯¢`_uNk|l¯pvr`?u1l2[®-` l|.`_` r
A
uvr
C
uvr6l2p¡l2[`drpvr3¥F`!À3stk|l2` ro `pv>u{rji¦u1l2[X`!l|:` ` r
A
uvr
B
§HIF>pvx\u{rpN-`_x2u{lnspvr¦l2[` x2`duvxn`
kn` ©N` x&u{¢HpN-`_x2u{lnspvrkk2u1l2skmijs¤r'ln[stk¡xnpN-`_xml|iµln[`_r ln[`
^¦uvxnªsk¡`~quv¢ylnp®ln[`ﬃkm^6u{¢¢`_kml¢u{ln` r-o!i
o pvrkmlnx&u{sr~l_§6¨£`3` rp{ln`¦l2[stk^6u{x2ª®ji
mark(A) ∈ N∗
⋃
{∞}
°[` x2`
∞
sk¡u
XpNkns¤lns©v`6srNl2` N` x
Nxn`Yu1l2` xLln[uvr u{rjipvln[`_xrjq^¡X` xX` ¢pvrvsr£lnp
N∗
§ Z\[`Ykm`'^6u{x2ª3k6^6u²i o&[uvrv`ﬃln[` sx©1u{¢q`_k
qxnsr6l2[`L^¦uvxnªjsruv¢¤Npvx2sl2[^'§Z\[stk¢tu1lnln` x¯skdu{¢¤s`_®pvr¢i'pvr³l2[`¡u{lml2` x2r®p{Hl2[`¡Nx2uv[³¢¤sªv`
l2[`k2o&[`_3q¢¤sr6u{¢vpNxns¤ln[^'§
( 
¾

ﬁ



ﬃ
  ﬁ

ﬁ
 (
ﬁ
Y3
ﬁ ¾ﬂ Fs¤
(A, B)
[uvk?u'¢u{ln` r-o!i o!pvr-k|l2x2uvs¤r~l
L(A, B)
ln[`_r
mark(B) = L(A, B)
u{r
mark(A) = ∞
°~` ¢tkn`
mark(A) = mark(B) = ∞
§Hc³pNxn`_p1©v`_xHs
B
-`_¢¤pNrNk<lnp¡kn` ©N` x&u{¢-u{sx2kysl2[
¢tu1l2` ro i?o pvrkmlnx&u{sr~l2kln[` r
mark(B) = min(C,B)∈L{L(C, B)}
u{r
mark(A) = ∞
§ 5` l
W = L
§
5
º

ﬃFpvx
(A, B) ∈ W
u{r-6pvx:`_uNo&[6pvX` x&u1l2s¤pNr
C ∈ V \{A, B}
°Nln[` x2`¯u{x2`l2[x2` `XpNk2kns¤s¢sl2s¤`YkF
?Cu+B.s¤
A ∈ D(C)
l2[` r
mark(C) = mark(C)
;
? B:s¤
A /∈ D(C)
uvr
B ∈ D(C)
°l2[` r
mark(C) = min(mark(C), mark(B))
;
?CoCB:s¤
A /∈ D(C)
u{r
B /∈ D(C)
ln[`_r
mark(C) = mark(C)
§
>`!l
W = W\{(A, B)}
§
5
º

 Fs
W 6= ∅
l2[` r'Np{lnp6g~l2` ;5v°3`_¢kn`dln[`uv¢¤Npvx2sl2[^)kmlnpv-k §
¨£`3` rpvln`\ji
LX
l2[`km` lpv-¢tu1ln`_ro!io pvrkmlnx&u{sr~l2k[sto&[Luvxn`.s¤rLxn`_¢u{lnspvrA£sl2[?pvln[`_x¢u{ln` r-o!i
o pvrkmlnx&u{sr~l2kuvr³[sto&[µ3p
rp{ld[u²©v`;l2[`¦3sS` x2` r-o!`¡X`!l|:` `_r³ln[`¡©1u{¢q`¡pvHln[`?¢u{ln`_ro!i³u{r-'ln[`
knq^p{\pvX` x&u1lnspvr-k¯X` ¢pvrvsr'lnp'l2[`6u{sx%stk%`~quv¢Hlnp
0
§6¨ sl2[pvq3lLu{rji®¢pNk2k;p{\v` r` x&u{¢sl|iN°5.`
o pvrknst3` x:ln[skkn`!lpNx2` x2`_«°jsD§ `N§Hs
L(A, B)
stk\X`!pvx2`
L(C, D)
sr
LX
ln[`_r
LAB < LCD
§
Z\[`'k2o&[`_3q¢¤sr u{¢vpvx2s¤ln[^4qkn`_k¡ln[`'^6u{x2ª3k¡pN3l2uvs¤r`_Jqknsrµl2[`'^6u{x2ª~srµuv¢¤Npvx2sl2[^'§J¨`
` rpvln`³ji
W
ln[`µ.pNxnªjsr£kn`!lY°ji
sT
ln[`µk|l&u{xnl¦lns^L`µp{;ln[`µ¢uNk|lk2o&[`_q¢¤`Y pvX` x&u1lnspvr>°.ji
CT
s¤l2kd`!À3`_o q3lnspvr®lns^L`6uvr®ji
Prec(A)
ln[`6kn`!l;p{<xn`Y3`_o `_k2kmpNx2kpv<pvX` x&u1l2s¤pNr
A
§?qx2srl2[`
uv¢so_u1l2s¤pNrµp{.ln[`6uv¢¤Npvx2sl2[^'°Sln[`6kn`!l
W
o!pNrNl&u{srk¯ln[`6u²©1u{s¢tu{¢`?pN-`_x2u{lnspvrk_§¨£`¦rp{l2so `?l2[u1l
X`!l|:` `_rl|:p?pN-`_x2u{lnspvrk:[sto&['u{x2`¯u²©1u{s¢uv¢`¯srl2[`%knuv^¦`l2s¤^¦`dln[`_xn`;stk\rpLu1l2[5§y}¢tkmp-°33qx2s¤r
l2[`¡uv¢so_u1lnspvr'pvl2[`?uv¢¤Npvx2sl2[^)`Yuvo&[ﬃlns^¦`ln[-u1l¯uvr³pvX` x&u1lnspvr'stkk2o&[`_3q¢¤`Y«°
sT
? xn`YkmX`_o!lns©v`_¢¤i
CT
B:skx2` ¢uNo!`_jiln[`k|l&u{xnl:l2s¤^¦` ? `!À3`_o q3lnspvr
lns^¦` B\pv>ln[skpN-`_x2u{lnspvr5§
ÃÃ ËMONP,Q%R
   LﬂO,ﬂ/	ﬃ
(  ¾  ﬁ 

 
  ﬁ  ﬁ  ( ﬁ Y3 ﬁ ¾ﬂ F
W =
⋃
A∈V  

Prec(A)=∅{A}
u{r
sT = 0, CT = 0
§
5 º  ﬃ 	9.O	# 0 /H:ﬃ)# 
- ./ﬀ% 	# F
s¤
∃A ∈ W
kmqo&[
ln[-u1l
mark(A) 6= ∞
[` r':`;o&[pNkn`
A
knqo&[l2[u1l
mark(A) = minB∈W{mark(B)}
IF
∃L(C1, D1) ∈ LX
u{r
∃L(Ci, Di) ∈ LX , ∀i = 2, 3, . . . n
knqo&[dln[u{l
A ∈
⋃
E∈Γ+
CiDi
(C1,D1)
M(E, D1),
∀i = 2, 3, . . . n
ln[` r ¢`!l
B ∈ W
-`
ln[`ﬃpvX` x&u1l2s¤pNrJsl2[l2[`ﬃkn^6u{¢¢¤`Yk|lL^6u{x2ª knqo&[Jl2[u1l
∃i ∈
{2, 3, . . . , n}
s¤ln[
B ∈
⋃
E∈Γ+
C1D1
(Ci,Di)
M(E, Di)
§ IF¯l2[`³pvX` x&u1l2s¤pNr
B
`!À3stk|l&k¦ln[`_r
sB =
sT + CT
°3.`dxn`_^¦p1©v`
B
x2pv^
W
°u{¢¢SpvX` x&u1l2s¤pNrk:[so&[
-`Yo!pN^L`%u²©1u{s¢tu{¢`¯uvxn`;uv`_lnp
W
u{r
:`Nplnpﬃk|l2` ®-§ IFHl2[`?pN-`_x2u{lnspvr
B
3pj`_k¯rp{ld`!À3skmll2[` r
sA = sT + CT
°X:`¡x2` ^¦p1©N`
A
x2pv^
W
°uv¢¤¢5pN-`_x2u{lnspvrk:[sto&[ﬃ-`Yo!pv^¦`u²©1u{s¢tu{¢`duvxn`;uv3`_
lnp
W
uvr
.`;vpLl2pg~ln`_ﬃ-§
5
º

 	9.O	# 0 / '0:   	%  # ﬃ)# 
- ./ﬀ% 	# F
s¤
∃A ∈ W
kmqo&['l2[u1l¯ln[`_xn`¡sk¯rppN-`_x2u{lnspvr
B ∈ V
s¤ln[
(A, B) ∈ L
ln[` r
sA = sT + CT
°X.`
x2` ^¦p1©N`HslxnpN^
W
°1u{¢¢NpN-`_x2u{lnspvrk5[so&[%X`_o pv^¦`.u²©1uvs¤¢tu{¢`yu{x2`<uN3`_dl2p
W
u{r%:`yNplnp¯gjln` ¡§
5
º

  	9.O	# 0 / '0:   	  # ﬃ)# ,,- /ﬀ%	.#OF
s¤
∃A ∈ W
knqo&[³ln[-u1ldln[`_xn`?sk
B ∈ V
u²©N`_o
(A, B) ∈ L
u{¢pvx&k
sA = sT + CT
s¤ln[
L(A, B) =
max(C,D)∈L  C∈W{L(C, D)}
°v:`xn`_^¦p1©v`:slyx2pv^
W
°~uv¢¤¢pN-`_x2u{lnspvrk[so&[¦X`_o!pN^¦`u²©²uvs¤¢tu{¢¤`
uvxn`;uv3`_
lnp
W
u{r
.`;Np?l2pg~ln`_ﬃ-§
5
º

  F
s¤
W = ∅
l2[` rﬃln[`u{¢vpvx2s¤ln[^)kmlnpNk °3`_¢kn`;.`;Np?l2pg~ln`_J5v§
Z\[`;k2o&[`_3q¢¤sr¦u{¢vpvx2s¤ln[^ stk:x2p1©v`_¦pN3lns^6u{¢Xpvx:l2[`do_uvkn`[`_xn`¯`_uNo&[¢tu1ln`_ro!i6o pvrkmlnx&u{sr~l
stk:s¤r
xn`_¢u{lnspvr A sl2[
u{l:^¦pNkml\pvr`¯¢u{ln` r-o!io!pNrkmlnx&u{srNlY§­:` pvx2`x2p1©js¤r¡ln[stk:pv3l2s¤^6uv¢¤s¤l|iv°j:`¯Ns¤©N`
uvr
` Àu{^¦¢`dpvk2o&[`Y3q¢`dpN3l2uvs¤r`_
sl2[
l2[stku{¢vpNxns¤ln[^'§
 
%(
º
 
 ,
G = (V , E)
* &ﬀ ! 	#ﬀ! =   !/ﬂ	. "  /H
CA = 2
-
CB = 1
#ﬁ
CC = 2
#/
ﬁ &ﬀ(ﬃ)#/<
-:./ﬀ% 	#0
L(A2, C2) = 10
#
ﬁ
L(B, C1) = 9 1
' )<	E# ﬃ -"! OE(#/	  '!
#/ﬃ !"	%&' / +*, # O  #	   !/  <#+*,ﬃ) " / O,	.
m(A)
ﬁ 
/<,
mark(A) 1
¨£`%pv3l&u{srl2[`;l2uv¢`¡¡q-kmsrLln[`k2o&[`Y3q¢s¤r6uv¢¤Npvx2sl2[^ j§

ºj¾

º
  

ﬀ@ﬀﬁﬂﬃ "! #ﬃ !+/	% $( @.
  #ﬃ 	< )&ﬀ	@ @# ﬀﬁﬂﬃ / '0 #/   , &ﬀ
/ﬀ%	.#O O,4&ﬀE#ﬃ !+/	% /Hﬃﬃ Kﬁ 
1
ÁÂÃ5ÁÅÄ
 
	ﬀﬁﬂﬃ "!$#ﬃ !"	%&'#ﬁ(ﬀﬁﬂﬃ)#+*,ﬃ -$./
ﬁ/0/ﬀ  
B B
A
A
A
C
C
A
A
A
C
C
i i+1
3i−2
3i−1
3i
3i+1
3i+2
3i+3
2i−1
2i
2i+1
2i+2
(i+1) th patterni th pattern

s¤Nqxn`(5 ﬀF  dx2uv[ﬃs¤¢¢¤q-k|l2x2u{lnsrLln[`%k2o&[`_3q¢¤sr6u{¢vpNxns¤ln[^ 
m(A1) m(A2) m(A3) m(B) m(C1) m(C2)
I rs¤lnstu{¢sk2u1l2s¤pNr
∞ ∞ ∞ ∞
 5Y
L(B, C1) ∞ ∞ ∞ ∞
 5_
L(A2, C2) ∞ ∞
5_ 5_  5Y
Zu{¢`(5 FHc®u{x2ª3k\pv3l&u{sr`_
qkns¤r?l2[`%^6u{x2ªjs¤r¦u{¢vpNxns¤ln[^
W sT CT
g~l2` 'qkn`_
q3lns¢¤stk a.[pNso `
{A1}
  g~l2` ®
sA1 = 0
{A2}
  g~l2` ³
sA2 = 2
{A3}
  g~l2` J5
sA3 = 4
{B}
  g~ln`_J5
sB = 6
{C1, C2}
 5 g~l2` J5
sC2 = 7
{C1}
  g~l2` J5
sC1 = 9
Zuv¢¤`ﬀF<g3o&[`_q¢¤`;pN3l2uvs¤r`YﬃqkmsrLln[`u{¢vpvx2s¤ln[^0


¾5¾	?¨`dx2p1©v`l2[u1l:ln[`;k2o&[`_3q¢¤sr?uv¢¤Npvx2sl2[^8qs¢k\¡kno&[`_3q¢`_k.[sto&[k2u1lnstkmi¦ln[`;kno&[`_3q3¥
¢tu{s¤¢sl|i®o pvrsl2s¤pNrk;u{rµs.ln[`Ykm`6k2o&[`_3q¢¤`Yk¯3pﬃrpvl%k2u1l2skmi'ln[`¦o pvrkmlnx&u{sr~l2kln[`_rrp
pvln[`_xds¢¢C§
Z\[`%xnpjpv[uNk\ln[x2` `%-u{xnl2k F<u?±x&k|lpNr`o!pNro!`_xnrs¤rLl2[`%¢u{ln`_ro!iﬃo!pvr-k|l2x2uvs¤r~l2k:s^¦-p~km`Y
pNr'u{sx2k
ÃÃ ËMONP,Q%R
N  LﬂO,ﬂ/	ﬃ
sr'xn`_¢u{lnspvr98:8¤°XuLkn`_o pvr
uvxmlo!pNro!`_xnrs¤rLl2[`%¢u{ln`_ro!io pvrkmlnx&u{sr~l2k:s^LXpNkn`_ﬃpNr
uvs¤x&k\srﬃx2` ¢tu1l2s¤pNr
=µu{r-ﬃuL¢tuvkmlu{xnlo!pvr-o!` x2rsr?ln[`%¢tu1l2` ro io!pNrk|l2x2uvs¤r~l&k.s^¦-p~km`Yﬃpvrﬃu{sx2k\sr'xn`_¢u{lnspvr"A§
¨ s¤ln[pNq3l¢¤p~knk.p{v`_r` x&u{¢sl|iN°N:`¯o pvrknst3` x.ln[u{lu{¢¢X¢tu1l2` ro i6o!pvr-k|l2x2uvs¤r~l2k.[u²©N`¯3s X`_xn`_r~l:©1u{¢q`Yk §
>`!l
L(A, B)
u{r
L(C, D)
X`?knpv^¦`l|:p¢tu1l2` ro i'o pvrkmlnx&u{sr~l2ks¤^¦XpNkn`_³pNr³u{sx2k¯sr®xn`_¢u{lnspvr
8:8§v­:`_o_u{qkn`:ln[`_xn`stkHrp;u{ln[Lx2pv^¬uvr¦pvX` x&u1lnspvr?-`_¢¤pNrvsr;l2p
(A, B)
lnpuvr¦pvX` x&u1lnspvrLX` ¢pvrNs¤r
l2p
(C, D)
ln[`_rl2[`6^6u{x2ª®p{:pvX` x&u1l2s¤pNrkd-`_¢¤pNrvsrﬃlnp
(A, B)
sk%rp{l%^¦pjs±`Y£~i®ln[`6¢tu1l2` ro i
o pvrkmlnx&u{sr~l
L(C, D)
§ 5sªv`_skn`µX`_o_u{qkn`ln[`_xn`skﬃrp u1l2[ x2pv^ uvr pvX` x&u1l2s¤pNr X` ¢pvrNs¤r lnp
(C, D)
lnpLu{rpN-`_x2u{lnspvr6X` ¢pvrNs¤r¡lnp
(A, B)
ln[`_r6ln[`d^6u{x2ª?pv5pvX` x&u1l2s¤pNrkyX` ¢pvrNs¤rlnp
(C, D)
stk%rpvl^¦pjs±`Y ji®ln[`¢u{ln`_ro!iµo pvrkmlnx&u{sr~l
L(A, B)
§
Z\[`_xn` pvx2`Lln[`pN-`_x2u{lnspvrk;X` ¢pvrvsrﬃlnp
l2[`l|:p6uvs¤x&k[u²©N`3s X`_xn`_rNl¯^¦uvxnª3k¯u{rﬃl2[` i's¢¤¢-`Lkno&[`Y3q¢`_'`_sl2[` x¯s¤r³l2[`pN¢¤¢p1sr6pvx&3` x
sA + CA < sB + CB < sC + CC < sD + CD
°>` s¤ln[` xsr£ln[`6pNx23`_x
sC + CC < sD + CD <
sA + CA < sB + CB
§ﬃZ\[`¦l|.p³pNx23`_x2k;¢`_uNlnp'ln[`kno&[`_3q¢tu{s¤¢sl|i£o!pNr3s¤lnspvr£pvx%l2[`o uNkm`6pv
¢tu1l2` ro io!pNrkmlnx&u{srNl&k:s¤^¦XpNkn`_ﬃpvrﬃu{sx&k.sr'xn`_¢u{lnspvrﬂ8:8¤§
>`!l
L(A, B)
u{r
L(C, D)
X`¯knpv^¦`l|:p¢u{ln`_ro!i6o!pNrkmlnx&u{srNl&kHs^LXpNkn`_pvr6uvs¤x&ky[sto&[uvxn`sr
x2` ¢tu1l2s¤pNr>=§­:`Yo u{q-km`dln[` x2`dstk\rp¦u{ln[ﬃxnpN^0u{rﬃpvX` x&u1l2s¤pNrX` ¢pvrNs¤r?l2p
(C, D)
lnp6u{rﬃpvX` x&u1l2s¤pNr
X` ¢pvrvsr¡l2p
(A, B)
ln[`_rl2[`;^6u{x2ª6p{pN-`_x2u{lnspvrk.X` ¢pvrNs¤r?lnp
(C, D)
stk.rp{l^¦pjs±`Yji6l2[`
¢tu1l2` ro i
o pvrkmlnx&u{sr~l
L(A, B)
§\­:`_o_u{qkn`;ln[`_xn`%stku6-u1ln[ﬃx2pv^ u{r'pvX` x&u1l2s¤pNrﬃX` ¢pvrvsr¦lnp
(A, B)
l2pﬃu{l%¢¤`Yuvkml;uvrµpvX` x&u1l2s¤pNr®X` ¢pvrNs¤r
lnp
(C, D)
°>ln[`_rµl2[`¦^6u{x2ªﬃpv
A
^6u²i'-`¦^¦p33s±-`_~i®ln[`
¢tu1l2` ro iLo pvrkmlnx&u{sr~l
L(C, D)
pvr¢i¦s
LAB > LCD
§LI rl2[stk.o_uvkn`ln[`dpvX` x&u1l2s¤pNrkHX` ¢pvrNs¤rlnp¡ln[`
l|:p;u{sx&ks¤¢¢X`kno&[`Y3q¢`_Lsr?l2[`pN¢¤¢p1s¤r¯pNx23`_x
sA +CA < sB +CB < sC +CC < sD +CD
§
I r'l2[`¡pNXpNknsl2`¡o uNkm`N°l2[`¡^6u{x2ªpv
A
stkrpvl^¦p33s±-`_³jiﬃln[`¡¢u{ln` r-o!i³o!pNrk|l2x2uvs¤r~l
L(C, D)
u{r
l2[`pN-`_x2u{lnspvrkX` ¢pvrvsr¦lnp6l2[`l|:p6uvs¤x&ks¢¤¢-`?kno&[`Y3q¢`_'`_sl2[` x¯s¤r'l2[sk¯pvx&3`_x
sA + CA <
sB+CB < sC +CC < sD+CD
°{` s¤ln[` xs¤r¡ln[stkpvx&3` x
sC +CC < sD+CD < sA+CA < sB+CB
§
Z\[`l|.ppNx23`_x2kS¢`_uN¯lnp\ln[`<kno&[`_3q¢tu{s¤¢sl|ido!pNr3s¤lnspvrdpvx«l2[`<o_uvkn`pv3¢u{ln` r-o!i¯o pvrkmlnx&u{sr~l2kSs^¦-p~km`Y
pNr
-u{sx2k\sr
x2` ¢tu1l2s¤pNrB=§
>`!l
L(A, B)
uvr
L(C, D)
-`6knpv^¦`Ll|.pﬃ¢tu1ln`_ro!io!pvr-k|l2x2uvs¤r~l2k¯s^LXpNkn`_pvr£uvs¤x&kd[so&[ u{x2`
sr x2` ¢tu1l2s¤pNr A§y­:`_o_u{qkn`l2[` x2`stk¦uµu{ln[ xnpN^ u{rpN-`_x2u{lnspvrX` ¢pvrNs¤rµl2p
(A, B)
l2pu{lL¢`_uNk|l
uvr pvX` x&u1l2s¤pNr X` ¢pvrvsr lnp
(C, D)
°ln[` r·ln[`µ^6u{x2ª pv
A
^6u²i¶X`®^¦p33s±-`_ ji¶ln[`®¢tu1l2` ro i
o pvrkmlnx&u{sr~l
L(C, D)
pNr¢¤i s¤
LAB > LCD
§ I r ln[stk³o uNkm`µln[` ` Àjstkmln` r-o!`£p{?u¶u1l2[ X`!l|:` `_r
pN-`_x2u{lnspvrkdX` ¢pvrNs¤r'lnp
(C, D)
lnp®u{l¢¤`Yuvkmlu{r pvX` x&u1l2s¤pNrX` ¢pvrNs¤r
l2p
(A, B)
p~`Yk%rpvl%ln[stk
^6uvxnªS§ 5sªv`_skn`¯:`%pvl2u{sr
ln[`k2u{^¦`%o!pNro!¢qkns¤pNrs¤
LAB < LCD
§

pvxl2[`%ln[xn`_`¡o uNkm`Yk\ln[`?kno&[`Y3q¢tu{s¢sl|iﬃo!pvr-3sl2s¤pNrkuvxn`%k2u1lnstkm±`_'jil2[`¡k2o&[`_q¢¤`Ykpvl2u{sr`Y
q-kmsrLln[`uv¢¤Npvx2sl2[^03§yZ\[`¯l2[` pNxn`_^)stkx2p1©v`_
 
  
ﬃ.!ﬂﬃ> 9#¡
ﬁ /1ﬂﬂ
	47¬%	
¨£`®Ns¤©N`®uJkno&[`Y3q¢tu{s¢sl|i·o!pNr3s¤lnspvr pvxkni3k|l2` ^6ks¤ln[ ¢tu1l2` ro i uvr x2`_o!`Y3` r-o!`®o!pNrkmlnx&u{srNl&k °
q-kmsr?ln[`;^¦p33` ¢SuNkm`Ypvrﬃvx&u{[k<xn`Ykm`_rNl2`_6sr 3 6D§HZ\[stk\xn`Ykmq¢l\sk:pN3l2uvs¤r`Yjikmlnqi~sr?ln[x2` `
x2` ¢tu1l2s¤pNrk 8:8° =¶u{rﬂA X`!l|:` ` rJ-u{sx2k;pv\pN-`_x2u{lnspvrk%uvr£jikmlnq3ijsr³l2[`6¢u{ln`_ro!i£o!pvr-k|l2x2uvs¤r~l2k
s^¦-p~km`YpNrﬃln[`%uvs¤x&k:p{pvX` x&u1l2s¤pNrk\knu{lnstk|ijsrLln[`%¢tu1lnln` xx2` ¢tu1l2s¤pNrk_§
¨£`?Ns¤©N`¡uk2o&[`_q¢¤sruv¢¤Npvx2sl2[^ [so&[µsk¯x2p1©v`_ﬃpN3lns^6u{¢pvxl2[`¦o uvkn`[`_xn`ln[`?¢u{ln` r-o!i
o pvrkmlnx&u{sr~l2k\u{x2`ds¤rEA·sl2['u{l^¦pNkml\pNr`;p{l2[` x¢tu1l2` ro io!pNrk|l2x2uvs¤r~lY§
ÁÂÃ5ÁÅÄ
 
	ﬀﬁﬂﬃ "!$#ﬃ !"	%&'#ﬁ(ﬀﬁﬂﬃ)#+*,ﬃ -$./
ﬁ/0/ﬀ O5
wyx2`_kn` r~l2¢¤i¶.`³kmlnq3i¶ln[`®o!pv^¦¢`!À3s¤l|ip{dln[`µkno&[`_3q¢sr xnpN¢` ^ pNx6ln[`®o_uvkn`'[` x2`'ln[`
¢tu1l2` ro io!pNrk|l2x2uvs¤r~l&k?^6u²iJX`'s¤r A¬s¤ln[ u1l¦¢`_uvkml6pvr`ﬃp{l2[` x¦¢tu1l2` ro i o!pNrk|l2x2uvs¤r~lY§¨`'¢tu{r¶lnp
N` r`_x2uv¢¤stkn`l2[sk
kno&[`_3q¢tu{s¤¢sl|i¶o!pvr-3sl2s¤pNr lnpJx2`_u{¢¤¥Dlns^L`®kni3k|l2` ^6k¦s¤ln[ x2`_o `_3`_ro!`N°.X` x2s¤p33sto!s¤l|i
uvr
¢u{ln` r-o!io pvrkmlnx&u{sr~l2k_§
ÃÃ ËMONP,Q%R
~  LﬂO,ﬂ/	ﬃ

¡¡¡
ﬃ  _ ¾ ¿{ ﬁ ¾ﬂ  
 ³¾ _3 ﬁ ¾ﬂ ¦  ¿ º  ﬁ _ ﬁ   £ º 	(Y  
  '¾ ¿ º ( F¾  »   º   ½ ﬁ 

 º  º ¿ º  º   ¿ ( 3 º  »  ¾ﬂ _ 1 ﬁ  _  
  >

º ¿	(C3 ﬁ ( ﬁ  »  ¾ﬂ ¿ ﬁ  ﬁ ¾ﬂ  
-§)5 ` ¢tu1lnspvr-k\-` l|.`_` rﬃl|.pLuvs¤x&k\p{pvX` x&u1lnspvr-k\xn`_¢u{lns©v` ¢i¦lnp6k2o&[`_q¢¤sr£§%§;§%§%§d§%§ 5Y
-§  ` ¢tu1lnspvr-k 8:8u{r = §;§%§;§%§;§%§%§d§%§;§%§;§%§%§;§%§;§%§d§%§;§%§%§;§%§;§%§;§%§%§d§%§ 5+5
-§  ` ¢tu1lnspvr'A §d§%§;§%§%§;§%§;§%§;§%§%§d§%§;§%§;§%§%§;§%§;§%§d§%§;§%§%§;§%§;§%§;§%§%§d§%§ 5Y
-§   d`_r` x&u{¢5k2o&[`Y3q¢tu{s¢¤s¤l|io pvr3s¤lnspvr §%§;§%§;§%§%§;§%§;§%§d§%§;§%§%§;§%§;§%§;§%§%§d§%§fv
 

ﬁ
%(._

º
¿	(
ﬁ 
  %(  
¾

ﬁ




 
   
¾ﬂ
$( 
ﬁC¾ 


¿

> >
º³½¡¾

 
ÁÂÃ5ÁÅÄ
 
	ﬀﬁﬂﬃ "!$#ﬃ !"	%&'#ﬁ(ﬀﬁﬂﬃ)#+*,ﬃ -$./
ﬁ/0/ﬀ N
  /1\	
:
3)56% Duvxn`_¢>u{r'} w<r~q` ¢sC§b¯rﬃln[`¡` ©v`_¢¤pN^¦` r~lp{x2`_uvo!lns©v`%knijkmln`_^6k § I r¦§-%§-}3l_°-`_3s¤lnpNx_°
 .!/0,#ﬁ Cﬁ+,ﬃ #)  K,ﬂ	%	., -=% ,§gjx2s¤rv` xH`_xn¢tu{-°&?` ypvx2ªS° 5  N3§
3 6g«§  dp3u{x&«§0 H/ﬀ% 	#0 / ﬁ #/<#/
	 /H§5wy[ l2[`_knsk_°  rs©v`_x2kns¤l|i¡p{	?pvxnln[ﬃa:uvxnpN¢¤sru°~{Nv§
3 /6%Z;§  dx2uvr3s` x2x2`v°a¯§ u²©²uvxn`_rr`N°:uvr?§\gjpvx2` ¢D§ b¯lns^Ls  `Y x&u{st xnpvlnpvl|i~s¤r£pNxx2`_u{¢
l2s¤^¦``_^¡X`_`_ [` ln` x2pvN` r`_pvqkd^?q¢l2s¤xnp3o!`Yknknpvx&k_§  K ﬁ ,   &

O ,	%# 0
#/ﬃ (	   O.
/#	ﬁ/ #	  #) / #	  KE, ! ° 5   §
3  6%§  d`_xnX` xY°6gS§Dpvr°?uvr c§;g3uvª3km`_ru§  dqu{x&u{r~l2` ` sr x2`_uv¢¥Dlns^¦` x2`~qsxn`_^L`_r~l2k®s¤ln[
x2`_knpvqx2o `!¥Fuvkn`_6o_u{¢s¤x&u1l2s¤pNr6p{>X` x2spjso¯x2pjo `_k2km`Yk §
 
	#/ﬀ# 0/ﬀ  #) / #	

"! 
,	%'! 	 $"   ° 5  ~3§
3 6 <§a.qo q5°%§¯p3o!sªX°u{rL§gjpNxn`_¢C§`_u{¢¤¥Dlns^L`k2o&[`Y3q¢s¤r'pNx¡knijkmln`_^6k%sl2[Jx2`_o!`Y3` r-o!`v°
X` x2spjso sl|iﬃu{r
¢u{ln`_ro!io pvrkmlnx&u{sr~l2k_§@#ﬃ   (E#ﬁ

 *ﬁ ﬁ ﬁ -=% ,°{v~3§
3 /6 G§ <§ >u²¢` xY§6`_o ` r~lx2`_knq¢l&k%srl2[`¦ln[` pvx2i®pv:^6uvo&[s¤r`k2o&[`Y3q¢s¤r-§ #&ﬀ(#/0#ﬃ  	/
! 	#/E"! @O 
<#/<#)&ﬀ '@	% -  
	%"!"	%ﬁﬀ,	%ﬃ#!v° 5  v§
3 =6ﬃﬂ-§v­:¢tu `_so v§g3o&[`_3q¢sr%3` X` r` r~lHl2uNkmª3ks¤ln[63s X`_xn`_rNl<uvxnx2s©²uv¢vl2s¤^¦`Yklnp%^¦` ` ly3`_uN3¢¤sr`Yk §
  ﬁ ﬃﬃ "!:#/
ﬁ  ,	 ),/	%(#/


#ﬃ ﬂO#/0/J,)  K 
ﬂ ,	 
-= A° 5   §
3 /6ﬃﬂNqr gjqr·u{rﬂNuvr`ﬃ¨ § gS§ >s¤q>§¶­:pvqr-3s¤r£o pv^¦¢`!lnspvr lns^¦`_k¦p{.z|pvkLs¤ln[·u{x2s¤lnx&u{x2i£x2`!¥
¢`_uNkm`lns^L`Yk.uvr6©1u{x2stu{¢``!À3`Yo!q3l2s¤pNr¦lns^L`Yk §  	 .ﬁ'!#) " C
 
 #ﬃ 

  -=% ,

-O=%ﬂL§
3 /6%c§  dpvr _u{¢` %D¯u{x2-pNqxY°_cJ§ D§!;¢` sr5°1u{r-"ﬂ-§ w§ 5`_[p3o ªjiN§{Z\s¤^¦sru{ruv¢¤i3knsk«pvx«±À3`Yj¥Dxnspvx2sl|i
k2o&[`Y3q¢s¤rJpv%[u{x& xn`Yu{¢¤¥Cl2s¤^¦`®knijkmln`_^6k §
 
	.#ﬀ#+, 0O   #) / #	

'!/.	%"!v°
5  v§
35_/6;c§  dpNr	_uv¢¤`  D¯u{x2-pNqxY°cJ§D§#;¢¤`_s¤r5°u{r-$ﬂ§ w§ 5`_[p3o_ª~iN§

s¤À3`_ x2s¤pNxns¤l|ik2o&[`Y3q¢s¤r³pv
X` x2spjsol2uvknª3kys¤ln[
©²uvxnijsr` Àj`Yo!q3l2s¤pNrx2s¤pNxns¤l|iv§	Cﬁ'!#)@O*" $+
 
 #ﬃ 

 

-=%<A 
-O=%ﬂL° 5  ﬀ5v§
35 56 D¡§Xa.[` lmlnp-°cJ§gjs¢¤¢iv°uvrZ;§­:pNqo&[` r~l2pvq3|§ijruv^¦so;k2o&[`_3q¢¤srLp{>x2`_uv¢¥Dlns^¦`l&uvknªjk:qr-3` x
xn`Yo!`_` ro `;o pvr~lnx&u{sr~l2k_§

O&%/ﬂ	%
#ﬃ #)' #/ﬃ 

(*-=% ,° 5  v§
35Y6;§­\u{¢tu{ªjxnstkn[ru{rﬃu{r¦§uvrNuvru1l2[u{r5§ '

  *C   ,)( 	#.O

ﬀ/	%-1§.gjx2s¤rv` xY°{Nv§
ÃÃ ËMONP,Q%R
Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)
Unité de recherche INRIA Futurs : Parc Club Orsay Université - ZAC des Vignes
4, rue Jacques Monod - 91893 ORSAY Cedex (France)
Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)
Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38334 Montbonnot Saint-Ismier (France)
Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)
Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)
  	


  
ISSN 0249-6399
